The spontaneous regression of herniated cervical discs is not a well established phenomenon. However, we encountered the 3 cases of spontaneous regression of severe radiculopathic herniated cervical discs that were treated using a non-surgical method. Each of the patients were treated with a combination of manipulation, dry needling and analgesics. In each case, the symptoms improved within 12 months of treatment and magnetic resonance imaging (MRI) conducted at that time revealed marked regression of the herniated disc in all cases. These cases provide additional examples of spontaneous regression of herniated cervical discs documented by MRI following non-surgical treatment. (Korean J Pain 2008; 21: 84−88) 
It is well known that spontaneous regression of lumbar disc herniation occurs. [1] [2] [3] [4] In 1985, Teplick and Haskin 2) demonstrated the spontaneous regression of lumbar disc herniation for the first time using computed tomography (CT) analysis and it has since been established that conservative treatment of cervical disc herniation can provide effective alleviation of symptoms, ultimately leading to spontaneous regression. [5] [6] [7] Additionally, since Krieger and Maniker 8) first used MRI to demonstrate that spontaneous regression of a herniated cervical disc had occurred in 1992, many more cases of spontaneous regression have been reported. 9, 10) Although herniated soft discs in the cervical area can regress naturally within a few months, surgical treatments are required in many cases due to the occurrence of intractable severe pain during the acute phase. However, as long as no neurological deficits are associated with the herniated disc, effective pain management until spontaneous regression of the disc occurs can allow surgery avoided while still providing a good treatment outcome. Here, the authors report three cases of successful regression and outcome in response to conservative treatment of a herniated disc consisting of nonsurgical dry needling and manipulation of the lesion caused by the herniated cervical disc. 
CASES Case 1
A 68 year old male dextromanual patient who was unable to conduct his normal activities or sleep due to severe neck pain and severe radiating pain in the left C7 dermatomal distribution was admitted to our institute 3 days after his symptoms developed. An MRI taken at the time of admission (Fig. 1A, B) revealed that the normal cervical lordotic curve had been lost and that there were multiple degenerative changes of the cervical vertebra, as well as a disc that was significantly herniated to the left at the C6−C7 level.
On the day of admission, the cervical lordotic curve was corrected by manual manipulation. After 12 months, the patient's symptoms were completely alleviated and there were no abnormal findings in the sensory, motor or reflex signs. In addition, follow-up MRI conducted after 12 months revealed that the cervical lordotic curve had recovered to normal, the protruded disc had disappeared completely and that no root compression was present (Fig. 1C, D) .
Case 2
A 44 year old dextromanual male reported to our facility after developing neck muscle spasms and severe radiculopathic pain that radiated to the right upper extremity of his C7 dermatomal distribution. MRI performed at the time of admission revealed a loss of the cervical lordotic curve and protrusion of the disc to the right at the level of C6−C7 ( Fig. 2A, B) . The patient's pain subsided in response to treatment that consisted of manipulation, dry needling and an analgesic similar to the treatment administered to the patient described in case 1.
The patient underwent 2 additional manipulation and dry needling treatments during the first week following admission and another 2 treatments during the second week following admission. The patient's VAS score decreased from 10 points to 5 points after the first week of treatment, and then to 2 points after the second week of treatment.
After approximately 12 months, the patient's VAS score had decreased to 1 and the patient had no sensory, motor or reflex abnormalities. In addition, follow-up MRI conducted after 12 months revealed that the cervical lordotic curve had recovered to normal, the protruded disc had disappeared completely and that no root compression was present (Fig. 2C, D) .
Case 3
A 36 year old male dextromanual patient was admitted to our institute because he was unable to conduct normal activities due to severe neck pain and severe pain radiating into the left thumb. MRI conducted at the time of admission (Fig. 3A, B) revealed that the normal cervical lordotic curve was lost and that disc herniation to the left side had occurred at C5−C6.
The patient's symptoms subsided after manipulation and dry needling treatment on the C6 myotome and sclerotome.
The patient received 2 additional manipulation and dry needling treatments during the two weeks following his initial admission. In addition, the patient received pain medicine for 4 weeks following admission. The patient's VAS score improved from 9 points to 4 points after 1 week of treatment, and then to 2 points after 2 weeks of treatment.
A follow up examination performed after 12 months revealed that no special neurological abnormalities were present and that his symptoms had disappeared completely.
In addition, X-ray and MRI follow up revealed that the cervical lordotic curve had recovered to normal, the protruded disc had disappeared completely and that no root compression was present (Fig. 3C, D) .
DISCUSSION
Cervical disc herniation typically presents with symptoms such as complex radiculopathy, myelopathy, or both.
Myelopathic patients usually undergo early surgical treatment due to concern regarding irreversible deterioration leading to neurologic deficits or to the occurrence of intractable severe pain. The possibility of such complications makes non-surgical treatment for cervical disc herniation desirable, and several reports have revealed that such treatment often has a good clinical outcome [5] [6] [7] [8] [9] [10] 13) . Since Krieger and Maniker 8) first used MRI to confirm that spontaneous regression of a herniated cervical disc, various patterns of spontaneous regression of cervical disc herniation have been reported upon MRI analysis. 7, 10) In addition, Maigne and Deligne 6) evaluated 21 cervical disc herniation patients treated using non-surgical methods that were evaluated by follow-up CT.
The results of their study revealed that large herniations were reduced by greater than 75%, which was thought to be a result of the sequestrated herniated disc acting as a foreign body in the epidural space and being resorbed. In addition, Saal et al. 13) evaluated 26 patients that underwent non-surgical treatments for cervical disc herniation and found that 24 of these patients were treated successfully without surgery, with 20 patients experiencing good or excellent recovery. Furthermore, their study revealed that only two patients required surgery, and 21 of the patients were able to return to the same job they had prior to being injured. Moreover Matsumoto et al. 7) reported that cases of cervical disc herniation involving median-type and/or diffused type herniation without serious neurological deficits responded well to conservative treatments and that the herniated disc regressed spontaneously in 10 out of 27 patients. In cases in which the nerve root is severely compressed by the protruding disc, the surgical treatment should be considered because of the severe pain that can occur; however, non-surgical treatments may be attempted in such cases if the pain can be rapidly resolved and effectively managed.
Several non-surgical methods can be used to treat herniated cervical discs, including physical therapy and pharmacologic treatments. However, it is difficult to ameliorate the radiculopathic pain that occurs due to cervical disc herniation using these methods alone. Chu 14) reported that EMG at tender points on myofascial bands tended to improve symptoms. In addition, needling of these points has been found to induce motor endplate activity and twitches, which leads to greater relief than needling ran- Fischer 20) proposed that the cycle of discopathy, paraspinal muscle spasm and radiculopathy consist of paraspinal muscle spasms, which are frequently responsible for compression of the nerve root, narrowing of the foraminal space, and a sprain of the supraspinous ligament with radicular involvement. According to Fischer, the most effective methods for relief of musculoskeletal pain are preinjection blocks, needle and infiltration of tender spots and trigger points, somatic blocks, spray and stretch methods, and relaxation exercises.
In conclusion, here we report three cases in which cervical disc herniation patients improved in response to manipulation and dry needling therapy. MRI conducted to evaluate these patients 12 months after treatment revealed that spontaneous regression of the herniated disc had occured.
